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Previous experiments with nursery school chidren have suggested that (1
subjects of preschool age do not verbalize during transfer learning or that 2) for
these subjects, self-produced verbal cues have little influence on the learning process.
To investigate the relative merits of these alternative positions, research was
conducted among 80 nursery school children in Champaign and Urbana, Ilhinois. The
subjects were assigned discrimination tasks with stimuli varying in either brightness or
size. Half of the subjects were required to verbalze ther choices. The others
responded throughout the experiment without speaking. Confirmation was found for
the preliminary postulates that verbalization would cause most subjects to use

" brightness labels to describe the stimulus regardless of the dimension and ihat
verbalization would significantly facilitate performance on the brightness dimension.
Contrary to prediction, however, verbalization did not interfere with performance on
the size dimension. The results of this research suggest that. for nursery school
children, size discrimination is determined by proprioceptive feedback and s nof,
therefore, greatly influenced by verbalization. Detaled methodological and theoretical

discussions are included in this research report and statstics are reported in five
tables. (JS)
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The Effect of Subject~Determined Verbalization on

Discriminaticen Learning in Pr schoolerst

Joseph L. Wolff
Depoxtnment of Educatlonal Psycholozy
University of Illinois
Tn a previous experiment (Wolff, 1967) it was found thet a transfer problen
involving object stimuli varying simultonecusly in the dimensions of size ond
brighiness is lenrned more casily by mursery-school children vhen size 1s the
relevent dimension thon when the relevent dimension is brightness. This is true

desplie the fact that such children nowmmelly use brightness rather than size

labels in deseribing the positive stimulus at the temalnation of the transfcr tas

.
rr

.
On the asswpition thot postiask déscrip'tions reflect the relative dominance of size
end brighiness laobels in the 5's operative verbal hierarchy, such a dlscrepancy
sugeests either that (a) nursery-school S5 do nou verbelize during the tronsler task
or thas (b) for these 838, self-produced verbal cues have little influence cn the
lenrning proces.s. The letter position corresponds to the Kendlers' conjecture,

termed by Reese (1962) the "medistionzl-deficiency hypothesis,” that nursery-schoolers

are b "o stare in hunan develornent in which verval responses, thoush svailcoble, Qo
O j > )

'ED021620

not readily mediate between externsl stimuli and overt respenses (Kendler, Kendler,

& Wells, 1960, p. 87)." The fomer position correspenis to Kendler's (1963)

subsequent conclusion that nursery-school children do not nmediate silmply because
m they noxmelly do not make verbal responses while learning transfer problems 2 Although
& number of studies have investigaled the relative merits of these elternative

positions, definitive evidence fevoring one positieon over the other has not been

ré@ forthcominz. It is the ainm of the present experiment to throw further light on

ﬁ this issue within the context of the experimental conditions employed by Wolff (1967).
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Al 8o performzd en initinl form discrimination with stirull varyling in a
sinsle dinension (i.c., fora) and wore then nonveversal-shifted to elther &
bricsniness or a size discririnctlon with stinuli varylng sivuliancously in the
dimonsions of brightness and size (for held censtent). Half of the S8 verbalized
their cholces during both the original-lcarning (OL) and troncfer-leorning (71)
pericds, vhile the rennining heli responded throughout the entire tosk wilthout
specleing.  On the buasis of “Wolff's (1967): results and previous dota, 1t was
predicted that regquiring subjects to ' era" the stirmlus to which they wiched to
respond before ruking mowor cholece vould cause most B to use brigiztz1c:ss labels to
describe the stlmuli resardless of the diuenslon relevant. Contrary to the
medintionnl-deficlency bypothesls, it wac further predicted that verbalization would
retard learning of o size discrinination and facilitate lezinlng of a brighines

discrininaiion as compared to a nonverbalization contrcl.

Meihod
Sublccts.-=Subjects vere elghty nurser; «5chool chlldren drawvm frem two narsery

schools and two doy-care centers in the Chanpaign-Urboanc axea. In edditica to

these 85, twelve Do were tested whose data were nob included. Three of these Js
failed ho OL tosk (two in the verbalizaticon condiiicon and one in the nonverhalization
condition), three rofused to cooperate durlng the tesk, end slx had IQ's below the

predeteniined pinirum level--83. Further data on the four experlmental groups are

shown in Toble L.

Acparatui.=-~Stlimuli were wooden blocks of varlous shnpes, colors, and helights.
Two of the stizadd (one diemond-sheped end the oiher sp A pede-chaped) were red end
stood 9/8 in. hizh. These siinmll were used Guring OL for all Sse Of the remuining
four shimuli (each of which was spade-chaped), two were black and twro were whilte,

one of each shade beinz 13/8 in. hign (tall) and the other 7/8 in. high (chort). Tuese

stirmll vere used during TL. Each stimulus had a circuloxr indentoticn drilled in
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its base to permit it to £it over o mardle reward. Other apparatus included the
same tuinitable, Box of marbles, end nirror as were used by Wolff (1967) .

Procedure.~~A11 Ss were individually administered the Peabody Picture Vocabulary

Test ond the nonreversal-learning tosk in a single experinental session. Separating
the cdministraiions of the tasks--which were always given in the ebove order--wés
a 40 to 60 sccond interval. This time was used by E to check S's IQ and preparc
the apparatus for the second task. Prior to this task Ss were randomly asslgned to
OL positive cue, UL relevant dimension, verbalization condition, and TL positive cue.
The single restriction that was pleced upon the randomization was that 20 Ss
succesofully completing OL be eventually assigned to each of the four experimental
conditions ereated by the 2 (verbalization vs. 'nonverbalization) X 2 (brightness
relevant vs. size relevant) design.

To begin the nonreverscl task, Ss assigned to the verbalization condition were
read tue following instructions (§s assigned to the nonverbalization condition were
read only the first and last paragroph):

How we ore going to play a game with these things.

The gune 15 to win as many marbles as you can. Here is how we play the
geme. See these two things? One of them is a winner and the other one
is o loser. Under the winner, there will zlvays be o marble, but under
the loser, there will never be a marble. If you' pick the winner, you
may keep the marble that is under it and put 4t in thet i)ox (E points
to bax), bui if you pick the loser, you won't get anything. Each time
you mey choose only one. Then I will turn it around like this and you
will heve another turn. But on each turn you may choose only one.
Now, one last thing., I want you to tell me which one you want

to pick before you choose it: For instance, if you thought this one

»
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was the winner (E points to club), you would say, "the club,” and then
pick it up. If you thought this one was the winner (§ points to
diemond), you would sty 'the diamoend, " and then pick it up. Do you
understond? Now, I called this one the club and this cne the dimaond,
becouse these ore the names that I like to use. But you can use aiy
napes that you vant. ’

Sec if you can get o narble every time,--Ol{??’

Tn the OL portion of the tusk all S5 made an originsl discrimination bevween
two stimilus blocks--one medium~size, red, and club~shaped and the other cne
nmediunm~size, red, and dicmond-ghaped. Positioning of stinuli c:mring thls pexriod vase
determincd randomly with two constrain‘cs: (1) stimuli were not allowed to reaadn
in the seme position over more than three successful trizls and (2) stimadld
maintaineci thelr position over trials uatil § made & coryect 1espoisce. Marbles
baited under the discriminanda served dés revards and $S worked to o eriterion of 9
of 10 successive correct responses or to an elimination point of 70 trials.
Approximsitely every tenth trlal I seid, "try to get a marble every time you choosec, "
A noncorrection procedure vas used at all times.

Foilmrin{; 0L, all 53 nov eliminated received o nonreversel shifb (holf to
size as the relevent dimension aad half to brightness as the relevant dimension)
with no other break in procedure. Stimuli for the shift perlod consisted of four
spede-~shaped éiscriminanda verying in height and brightness. During this period,
stimuli were presented tall-white, short-black on hall the trials and tnll-bleclk,

short-whiite on the remaining half. Pelr presentations and positioning of stinull

within pairs were determined randeuly with two exceptions: (1) the same pair ox

positioning withln palrs never appeared over three successive succeasful, trials

end (2) stimuli remnined constent over trdals until S mnde one correct 1osponse.
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Criterion rencined the stpe as in the OL periocd and cut off was set at 50 trinls.

As in 0L, 55 vere neriodically insbructed to try to get o pmorble every time they
chose. ' . .

Subjects assigned o the verbalization condition voealized their cholces j.n
both OL ond HL; Ss 1n the nonverbalizetion condltion responded silently throughout
the task. During the OL poriod, $u in the vorbalizetion condition were allowed to
use any label for the stimulus thay they deslred. lowever, in the event that an $
foiled to supply & level within epproximately five seconds,. he was told, "Pell ne
which one you want to choose end then plck it up, " and this instruction vas repeated
unbil 9§ elther gave a 1abel oy stabed that he aid not lmow what to celd the
discerininanda, in which case the 1abels “"club” and "dizmond” were supplied to hiii.
Tn the event that $ responded to a stimulus without spealing, he ves told, "No,
you nust pell me first and Then plck it up. So tell me which one you chose and
then plek it up ogein.'  This exbra priel wos not counbed.

During the TL period, verbalicebion-group 56 were restadeted to the use of
three types of, labels: size labels (e.g., blg, 13 tle), brightness lobels (Celey
white, Cark, yellow), or corpound lebels involving size Or prightness (e.Se
vhite-heart, big-blaci cmc:).l'r Mo jnsuxe thab these lnbels were used, ong of WO
correciion proceldures wes erployed vhenever 8's description of the gtirnulus fell
ousside these three categoricas (o) I£ 8 atterpted to use the previously relevaud
fom words, he was asked, "Which one 15 the club? (8 pointes .) unhich one is the
aiemond? (8 pointed.)" I then seid, "See, I contt tell which one you wont 1f you
wse those words; tcll me so that T can tell without looking." (b) If S used any
othor nonpermissible 1abel he was told, "to, I can't tell vhich one you went 1L you
use that word; tell me so that T can tell without Yooking." ¥Following the

occurrence of the Lirst pernlssible 1obel elicited by elther correction procedure,

L oald, "good.”" In both ccrrection procedures pertinent, parts of the jnstructions

-
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wére repeated untlil S respouded with & pexmissible 1label, and althouph all. motor
choices were scored, recording of labels covmenced only after the enlssion of the
first pcmﬁ,ssi.l')le 1abel. Subjects Tailing to vervalize their choices or responding
wlihout speaking were treated as an OL. Subjects claining not to "enen" what to coll |
‘the discriminends were told, MInst tell me so that I can tell which one you want
without looking."

Following the completlon of TL, wl) Ss were shown the last posltive and negative
stimius uced in the shift periocd and were aaked to descridbe the positive stimulus
by means of the following ordered set of questlons: (1) which one is "ohe wimer.

(2) Tell me, I can't sec. (3) Whet doss it look like? Cuestloning was stopped
at eny point at which § mede o ver alization.
Results ‘

Tae nurber of 8s in the verballzation ccndition exltting various stimulus
lebels during TL a5 @ function of the dimension relevent 15 shown in Table 2.
Mo test the effect of the dimensional variable on verbalization, the percentage of
brightness labals oceurrinz among 2ll labels recbrdcd in the TL period was
determined for ench § fndividually. For the brishinesa-relovany group the mean of
these percenteges was 99.6; for the gizo=relevent group bthe mean ol OL.k. Accoxding
to o Mann-thitney test, the distrivutions of these porcontazes within the two
groups were nob slgnificantly aifferent (z < 1, p> L10).

mable 3 shows the post-Tl veybalization dato broken down into four categeries.

From this table it is opf srent without stetistical enslysis that the incidence of

brachiness labels given wis incependent of the dinension to vhich 8 was asslened.

goth this finding and the rosults of the Mann-thitney tast above are in sccord

writh prediction 1.
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meials Lo criterion in OL for the four experimental groups arc shown in
Table 4. In interpreting this teble, it is Important bo note that the dimensionzd
varieble yeprescnted by the two rows ald not become & True variable wtil TL, and
thot the OL problems of the g;z'oupsz labeled size and brightness were, in fact, the
seme. Thus, while o verbalizatlon effect was considered probable, a dlmeunslona
effect vas not anticipated. Contrary to expectatlon, enalysis of variance
;‘,ndica'tcd no effect due to verbalination or to interaction und & significent
effect (F(1,76) = 616, p < .05) due to dimensions.

fhis £inding may be glven one of three interpretotions: (a) By chance, better
provlem solvers vere assigned to the slze~relevant conditlon than to the

brigatacess-relevant conditlon. (b) By accident, cxperimentel arrangemoents Gurlng

OL happen2d to favor the slze-relevant group (e.g., more §s in this group had thely

preferred cuc o9 g+). (c) The experimenter inadvertently rediated o gystonatic
bias fovoring the size-relevent conditlon. Because OL and TL scores ware
uncorreloted, the first two possibilitics pose no problem for the annlysis of the
TL ::'c:w.ILts:..5 Since the third possibility cannot be eliiinated, hovever, no
elteiot enn be nade to interpret any main effect for dinensions obtuined In TL.
Aside from this, the interpretation of the TL resulis would not eppear to bLe
effected by the unexpected dimensional effect in the OL datla.

Priols 4o erlterion in UL for the four experimontel groups are shom in
Tadle 5. Since an I, test showed signlflcant heterogeneity of varionce among the
=11.23, p< .05), scores were subjected to & square-xroot

(%,19)

transformation to restore hemogenellby (me (,19) = 2

transformed scores)e A 2 X 2 analysis of varirnce of the resulting date indlcated

four groups (F
GLOM; (max

22, p S 05, for tho

significent madn effects for dimenslions (F(l 76) = 29,88, p < .001) and verbelization
)

(17‘(1,75) = 10.29, p < .0L1) end & werginelly significent dimensions‘ £ verbolization




interaciion (17'(3_ 16) = 3.37, p < .10). Individual comperisons further suggested
that verbalizacion facilitated performance on the brighuiness dimension

(“’c(35) = 3.12, p <.01) but had no effect on the size dimension “(38) = 1.16, o > .10).

Discussion

It vas hypothesized at the begiming pf this paper that requiring subjects
to vervalize thelr cholce during original and transier learning would (1) cause
rnost 85 to use brighiness 1lebels to deseribe the stimulus regardless of the
éimensioa relevent and, as & consequence, (2) retard learning of a size dlscriminction
snd facilitate lewcrning of a bdbrighiness Aiserimination as compared to & non-
verbalization control. The first part of this hypothesis was strikingly confirmed.
A1l but four of the forty Ss in the two verbalization conditions used bdbrighiness
labels exclusively in describing thelr TL cholces, and the dimension relevant had
elmost no effect on the incldence of such labels emitted. Similar effects wexre
ovserved in the po stbask verbalization period.

e second part of the hypothesls was confirmed only in part. In line with
prediction, verbalization siz suificantly facilitaved performauce on the b‘v'.:.:;htnc.,.s
dinension. Contrary to prediction, it did not interfere wiih performance on the
slze dinension.

Accoxding to the mediational-deficiency hypothesls, nursery schoolers are av
"o stagze in hunan develovrent in whic‘q verbal responses, though availeble, do nob
readily mediate between external stimuld and overt responses.” According to the
sccond hypothesls considered at the first of this paper, nurscry schoolers do not
medinbe because they nomally do not make verbal responses vhile learning tronsfex

problems. Supporting the foimer hypothesis over the latier are the £indings that

veirbalizing the dimension of brightness fails to inhibit the. learning of a size

diserinination and that the type of label used to deseribe the TL discerininonda is
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not & function of the type of discrimination (size or brightness) that o beling
undergone. Sy, norting the lotter hypothesis over the former is the finding that

" learning a brightness ddseriminasion is facllitated by the overt use of brighiness
labels.

Clearly &ll the presenv resuil:bs are explained by neither the nediotional-deliciency
hypothesls nox its alternotive as proposed above. Tne presumption is, therefore,
that both hypothescs, as they' now sband, f£ail to afford an adequate description of
the mechanisms governing tronsfer behavior in the nursery-school child. ' Is there
sore other theory o hypothesis with which the present results are more congruent?

Tn en ettempt to explain the data of a previcus experiment, wolfe (1967 )
hypothesized that Kinesthotic stiruwlation arising frem the differentiol straln of
1ifting bloser (heevier) and smaller (Lighter) dlscriminanda provides highly
solicnt cues Tor nursery-school children in leerning simple size dlscrintnatlons,
and thet the salience of puch cues dimintshes with age. A recent study by Mideran
and Furth (1964) suggests that this hypothesls, originelly sugzested by o more
general position proposed by White (1965), may also be of use in explaining the
present dato.

According to Milgran and Fuxth, position discriminations are less susceptible
then visunl diseriminations to the facilitory and irhibitory effects of vexbal
mediasion (see also House, 1964%). On the commonly held assunption that the
principle stimudacion directing o position dicerimination is the differential
proprioceptive fecdback arising Lrom movements frénm one side to the other (sece
SI)erlinz, 1967, for instence), one plausibvle infevence Lrom this hypothesls 1s that
all response under the control of proprioceptive stimild are generally less amenable
to verval influeace than are responses controlled by other AT exberocepbive) .

sources of stimulation. Thus, 1L the hypothesis be accepied thaet the apparent
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discrinination of size may in some cases involve the actual discrimination of

proprioceptive stimull, it follows from this conjecture that, in these cases,

verbalization might well have a narkedly different effect on size and brighiness

discrinination in just the manner thet was in fact observed.

SRR ot B M st Db arLan
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T view of this argument, it is possible to consider the results of both the
present and a preéious experiment (Wolff, 1967) as pointing to the same tentative
conclusionf that ot early ages, and for certein types of tasks, children.tend to
rely to o greater extent on propricceptive feedback then on exterocepiive stimulotion
in moking simple transfer discriminaticons, The implications of this notion for

seversl theories of developnent and cognition (e.g., Bruner, 1966; Piaget, 1950)

are deserving of conslderation.

PRI
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- experimenial groupé differed in this latter intellectual skill. Possibility

Footnotes

This research was supported by & contract with the United States Office of

Faucation (OE-6-8934).

These two positions have been designated respectively'the "mediational-deficiency

hypothesis" and the "production-deficiency hypothesis® by Flavell, Beach and
Chinsky (19665. |
These inst uctions are a modified version of instructions used by Kendler and
Kendler (1959).
From previous work it was enticipated that a small nurber of Ss wowld use
sncorrect color labels in designating the stimuli (e.g., "yellow" to designate
vhite). Since eliminating such Ss might create a blas, any color labesl emitied
during the TL perilod ﬁas rreated as if it were a brightness label.
The within~cell correlation aé determined from an analysis of covarisnce vas &
nonsignificant +.13. This covariancé analysis; incidentally, yieldeq 21mos%
jdentical results os the analysis of vériance reported below. Analyses of
covariznceé using MA as a covariate were also performed on the OL and TL data
since MA differences favoring the size groups were indicated in Teble 1. Ip
both cases, MA failed to correlate signlficently with trials-to=criterion
scores and the analysis of covariance yielded the same significence levels for
g1l effects as the snalysis of variance.

The lack of correlation between OL and TL scores removes the necessity for
considering possibility (é) because it indicates that the ebility to solve the
original problenm is unrelacied to vhatever ability may be involved in solving

the nonreversal shift; hence, there is no reason to believe that the four

k!
d

(v) is elso contraindicated by this resuli because if the -experimentsl arrangements |

favoring the Ss of the size condition operated during both OL and TL, those Sa
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favored 1n O would also have heen favored in TL with the result thet OL and

TL scores would surely heve been.correlated. The only alternative to this
conclusion is the asswaption that each S in the slze~relevent condition

received the same amount of chance facilitation or ‘that each S in the brightness-
relevant condition received the séme amount of chance interference. Such a state

of affalirs is too unlikely to warrant consideratlon.
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